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[0 0 0 9] L^Lft#S£<0cfc'3ft ter t-7> + 

^\ny>MI7^t>^ h U :7;M- d / ^ >>ui,* 

R?«£S#^&v^c8o, i»6PEB (Post 
Exposure Bake) £T<7);&BBf fcWft < 

[ooio] ^nnsi^^cto^^LfcUx^ HiBtat® 
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30 N« * TO*t^%-T & £ g> fc^S^BStt H 

>XJI/*>8»(03IBttP E BiligT, R**5t 
t e r t -7> + y*M^y7i^ 

y7xz;H0o-Wt e r t -^T-Mklsfzm&Jft 

^5 (Proc. SPIE, 2 1 9 5, 7 4-8 3. 
40 (1 9 9 4)). 
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n 0 - 2 ©fiEft, m«l-3©»»T, ^On+mfi 
3tM, r Hl-5C0SiST*D, pte0-5cD^ 

£o ) 

[0 0 16] fiPt, *«IJJ<D±B5t (1) OXjl/^xO 

£S£, 1/yX hW+C07jc^S^PEB (Post E 
xposure Bake) <DftfQT\ < 

Utert - ^h+'>*;|/*z;Mf;P**>ifl!)J;5 

^Clt^T^So X;M>x9A^<D7xXJUg(D 
»*H^ t MiJIRT 1 0)*i»«|jftSr tn&^cfc 5 \Z Ltz 



[0 0 17] jgfc, «x*;i^H*B»K±0£tfft» 
ttft<, JtttWI3v^7;i/+;i/^;^>»Tt)^<, str 

[0 0 18] «oT, JifB5C (1) O^JI/#r9Ai 

fcttffi*«»tSitOT§, ±Bst (i) cdx;u*~ 

^Al^Mt^l/yXhWWl, ±E5t (1) 

id [0 0 19] UTF, *K^^o#H*c:fflfjffl^Ui^-r'5 
i. rTfB-fc:, TE-«a (l) -e«a 

[0 0 2 0] 
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CD 



T% j60n+mii3T»5, r 1 — 5 OfiftTab t) , 
Pf4 0-5©«E», QlJ0-4©8»'rq+rfJl-5 

[0021] ±fBxt ( i ) r 1 &7;u*;u 

7Jl/3*ySX(iy7jW7a;iT^f3, A# 
Wfc7;U*;U»tLTI4, ^^JUS, x^;w», 7 4 oh' 
-fV^DWH, n-7>;i/S, sec^fJl/ 
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S, t e r t -rf^l/S* 'N+v^S, zsi?W\3r*s)\, 

& x5^a> -f yynfcvu*, ten -y^asat 
±DffSL</B^Sft*. 7J^^^l<hlTH 

575;S^ffil^^n5^ nt>y^f;P75 /sat 

[0 0 2 2] OR 2 »^|T^I) 0 Cut, K^F 
£5t*<hb-Cteu «Mt e r t ~7> + i/S^Ei 
7JU3*i/», t e r t -7>*y^MxM^>l 
^OjKKxXt-^S, t e r t -^h^v^;V/Rx;i/^ 
^l/t^yS§0£Si?;^>SxxfJ«, b U 
)VzsV)Vtt>>&. h UX^Jl/^UJl/^^vS. ter 
t -7>^y^fJk>'JM+yg§0 h 'J7M;i/y 20 
U Jkt+v'S, fh7hFD77XM^yS, fh7 
tKDf^M+yl, 2-* h + Fat: 
^x;U^-+->a, /h^y^fM^yl, l~xh + 
vXh + yi, l-7°n^yXh + yS, 1 - n 
h^ylh+yl, l-iso-7>^yXh + yl, 
1 - s e c -^b^yXh^yl, 1-tert-^h 

+yxh^y|, 1-7'D^yxh+yi, l-xh 
^y-l-/^-Xh + yS, l-7°P^y-l~ 
^W-Xh + yl, 1 -n-:/b^:>- 1 -/^- 
Xh + yg, l-iso-7h^y-l-^^-xh jo 

l-sec-7>^y-l-/fJi;-Ih^ 
S> 1 - t e r t -7 bJrzs- 1 -^fJhXh + y 
L -7^P + ->- 1 -*^;U-xh*va^(D7iz: 

[0 0 2 3] Y^$»2-2 OOimmVt, 

±**« : F»3l*T«Kl*nfc'b<3!>T*0, M$7 

x^a, yuh-jua, r/^a, ^ 

x7 / smm? 6 ft, ±Bc9 7;u*;«xia 7 u 
a?) 0 tt6t*<o«*K^ ttt^aftT^a e: i 

[0 0 2 4] &<£WmM7)l'*)VX)l>**-b£{sT 
mZAi* 2, 2, 2- MJ7^:tax^x;i/** 50 



0 - 7 6 5 0 

-K 1H, lH-^7WP~l-7fJ^W 

*— K ih, iH-;i-7;i/tP-i-A^^;i/ 

#*-K 1H, 1H-;V7MD-1-Hf^ 

K 2-xhPx^>x;w-h, i-xh 

P7'P/t>-2-XW^-h, 2-XhD7 0 PAy- 
1 -XJU**- hf^fbtl, «»7U-Jl/X;U7fc* 

-^;l/^-D^>if >x;i/**— K 2-, 3-&5t^te 

4-XhD^>i£>x;i/**~- K 2, 4-yXhP^ 

[0025] ^mmx^yz-y-yfy 

(Y-) (C h U 7MP^ ?>X)U*>m£Q t>l3KT 

^(E>7x^>®£jl^-f <hic:£9Bftfgcou>>x h 
[0 0 2 6 ] £<DJ;5&±JE5K (1) 

^S^4|ii:)$ox;i/fc^AIt$)^t, &7F3?j5 

gj$* t e r t -7>^yI^^7Mx7Ali IT 
te, M^2, 2, 2 - h U 7MPX^>7W>8 

(4-ter t-yh + y7xXJH y7x~MJl/* 
x«?A, ^>^x;i^D^>1£>X;P*>K (4-te 
r t-7h + y7iZJW y7xXMJl/fc^7A, 1 
H, 1 H-A777WP - 1 - 7^>7W>t (4 
~tert-7h^y7xXJH y7iXjl/7J^z^ 
A, 2, 2, 2-hij7Jl/tPX^>7W>itl7 

(4-tert-7>^/7iZJW 7xzjl/7M- 
2, 2, 2-hU7MPX^>7M>ih'J 
X (4 - t e r t -7^y7i^) X;i/*x^7A, 
7MD^>i?>^;p*>8 h ij ^ (4- t e r 
t -7*b3ris7 x~)U) XMxr)A, 4 - :7;l^D^ 
>1f>X;i^>8SMJX (4-ter t-^h^y7x 
x;U) x;i^X#A, 2, 2, 2-MJ7MPX^> 
X;i/*>g? (4- t e r t -^h*'>7iZJW tfX 

(4-^^l/7577xXj» XMx^A, 
^;l/^-p^>^f >x;i/7^>^ (4 - t e r t -7>*y 
7xX^) ex (4-y7»7>>7xXJW XJlfc 

[0 0 2 7] t e r t -^h + ^*;i/^x 

^*->ST*^>x;i/7i>X^Aigi:bT^ 2, 2, 2 
- MJ 7MPX^/7W/g (4-ter t-7l 
^y^J^XM+v7xXJl/) y^xXJl/XJV^x^ 
A, ^>^^;U*D^>-tf>X;^>^ (4- t e r t 
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^n«j7A^ 2, 2, 2-H'J7JWnx^>7M>8 
fcfX (4-ter t-7T + yMfcM+y7i- 
;10 7i-J^il/fc9A, 2, 2, 2-h'j7JWD 
X^>x;i/*>g£MJX (4 - t e r t -^h*yM 
*r.jUi-+->7x-Jl/) XJl/*x^A, 37 
^>if>XJV*>i*HJX (4-ter t-7>^y* 
Jl/fc;i/Wy7x-J» ^JVfc7A, 2, 2, 2- 
h'J7^tPX^>xW>i 

v*;P7Kr:;i/^+v7x-;i/) ex C4 r ^f-;i/75 /o 

/7i-;H 1H, 1H-A7'^7M 

D-'l -X^>x;l^>$ (4 - t e r t -7> + y)(J 
il/fcM^y7xZJW ex (4-y^^7S;7 

[0 0 2 8] K^P^S^ t e r t -7> + y*W- 

;i/t+yaTS,5x;vfc^Ait 2, 

2, 2-hU7WDl^>XM>8 (4-tert 
-yh + y*M^MfW+y7i-J» v^x" 

;t-x;i/^x^A> ^>^7;u^n^>if>x;i/3^>Ktr 

X (4-ter t-~7'h + yMfcJM^M^y7 20 
xXJP) 7xz;M;i/fe^A, 1H, 
;i/^o- 1 -7^>Xi^>ihUX (4-tert- 
7> + y*Jl/*ZJMfjl/t + y 7 xXJl.) XJl^x^ 
A, 2, 2, 2-h'J7MPX^>XM>i (4- 
t e r t -7>^y^^fcJM^my7xXjl,) 

Ex (4-^f;i/7^;7xx;w x;p^-^a, ^ 

>^7MD/K>tyXW>l (4-ter t-7l 
+ y^j^-;MWt^y7xXJW t:X (4-v^ 

to o 2 9] i6^^*^T-fe^-;i/Xtt^^-;uat? 30 
&£x;i^x^Affi£LTta, fh7kHrie^j« 

^feWiLT, 2, 2, 2-hU7Jl/tnx^>^ 
JU*>$? (4- (2-rh7t FDb'^njl/) -^-^x 
7IXJW y7xXJ^MX 7 A, ^>^X;i/^D^ 
>if>X;i/*>KtfX (4- (2~fb7h:KDt*7X 
;M -^+y7ix;w 7xx;i/7ji.fc^A, 2, 

2, 2-hiJ7J^PX^>XM>ihU7 (4- 
(2-fh7tFDt'7XJP) -t+y7iXW x;i/ 

*x^a* ^>^^;i/^D^<>if>x;i/^>K h ux 

(4- (2-fh7tFDt s 7X^) -^y7lZ 40 
M X;i/*X^A, 2, 2, 2-hU7MPX^>7 
Jl/*>^ (4- (2-rh7kFDt7-W -^"^5y 
7XXJW EX (4-y7^7^/7xXJi/) XJI/* 

^txDibr, ^>^x;i/^n^>if >x;i//^>g? (4 

- (2-f h7hHP77XiW -t*y7xXJW "J 
XxX^X^-^A, 2, 2, 2-hU7MPX^ 
>X;U*>@gex (4- (2-fh7tHP77XJH 
-^iyXxx:;!/) 7izjl.7Jl/^7A, 2, 2, 2 
~h'J7MDX^>XJ^>ihiJX (4- (2~:r 50 
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h7tHP77X^) -^y7xXJl/) X;l/7^-r> 
A> 4 -7;P^D^>if>X;l/^>® h UX (4- (2 
-fh7th'P77XW -t^y7xXJW X;|/*X 
r/A, 2, 2, 2-hU7WPX^>7,M>i (4 
- (2-^byt. KP^^njl.) ~^y7i^) e 
X (4-y^f;i,7^77xX;i/) X;k*x^ ££1 
W^n, Xh^yX^H^OfeCDilt, 

y;i/^n^>if>x;i/7^>^ (4-xh + yXfM+ 

y7xXJW y7i-il/7Mz7A, 2, 2, 2~h 
U XjU^DX^>X;I/7^>^t:X (4-lh^yI^ 

t*y7xx;w xx-;i/x;i/^-^7A, 2, 2, 2- 
MJx;i/;*ux^>x;i/*>g£MJx (4-xh^yx 

fJl/^y7xXjl/) XJl/^X^A> 4-7MP^> 
if>X;i/^>^hUX (4-Xh + yxW+y7i 
x;U) x;i/^X^A> 2, 2, 2-h'j7MPX^> 
X;U*>g? (4-Xh + yXfM+y7x-Jl/) t:X 
(4-y7W>77x^) XMX'yA/j:^ 

[0030] m^&fem&bvy)\s*)i<^v)i**^m 

T&£X;i/*x^Affi<hLTte, 2, 2, 2-HJ7JU 
;tPX^>x;i/*>^ (4- hUy<^^vUJlx^-^S/X 
xXJl/) y7xXJl/XJ^X^A, 4-X;l/^D^<>if 
>X;i/*>g?t:X (4-hUx^y'JM+y7xX 
;W 7xx;vx;i/fc^A, 2, 2, 2-MJx;i^n 
x^>x;i^>g?hux (4- by ^^u^y;^*^ 
7xxjw x;1/t^xoa, ^<>^x;i/^-D^>-tf>x;i/ 

^>S?hUX (4"hUXfJl/y'JM+y7xXJW 
XJl/^-^A^cif^WbtX^o 

[0 0 3 1 ] i^l^3fiC^Xj^xO 
AiT^ot, m^&femftt e r t-7> + ySTfe 
^>X;i/^-^AJe^LT^> mX\S2, 2, 2-hU7 
MDX^>XJ^>® (3-tert-^h^>7x 
x;V) y7xXJl/XMX^A, ^s>^x;k^u^>if 
>x;l^>$ (3 - t e r t -7> + y7x^) y7 
ixJMMx^, 1H, 1H-A7°^7Md-1 
-X^>X;i/^>^ (3 - t e r t -7*h + y7xx 
;U) y7xXj^M-7A, 2, 2, 2-h>J7M 
PX^>XW>i^ (3-tert-7>^>7i 
X>!U) ^xXJUX^X^A, 2, 2, 2-h»J7Jl/* 
DX^>XW>SMJX (3 - t e r t -7> + y7 

xxjw xji^x^a, ^>^7;i/^-D^>if>x;^ 

>RMJX (3 - t e r t -7> + y7xXjl.) XJl^ 

x^a, 4-x;i/^n^>if>x;i/^>^ h ux (3- 

ter t-7>^y7xxj[/) XMx^A, 2, 2, 
2- hU7MPX^>XM>^ (3-tert-y 
h + y7xx;» b*X (4-y7W7^;7xxJW 
X^zfcX^A, ^>^7;U*P^>if >XJl/*>^ (3 
-tert-T'h+^iXW ex (4-v^^7 
S 7 7xXJb) 641*. 
[0 0 3 2] B?Rfe£&att e r t-^h + yAMx 
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n 

- h U 77l/^nx^>x;i/*>^ (3~ter t-^h 

A, ^>^7;U^-n^>i?>^;u^>K (3 - t e r t 
-7>*yAJ{/fcM^y7x-^) v7x~;yX;U 
*~<y-A, , 2, 2, 2 - h u y;i/^-nx^>xjl/^> 
S£t:X (3- t e r t h + y*MwW*v7i 
-JW 7x-;VX^fc^A, 2, 2, 2-hU7;i/t 
DX^>x;V'$>ih'J^ (3 - t e r t -7*h^ 

D^>if>x;i/*>g?HJX (3-ter t-7*h*y 
ijJl/fcj^^y7i-Jl/) X^—'y'A, 2> 2 , 2 
7 MJ 7Mdx^>xM>^ (3 - t e r t-7"> 
*>>1l)V#-)\,jr**/7x.-M tfX (4-v;*3MU7 
^y^xrzjU) XJl/*-^7A, 1H, 1H-A^7J!/ 
tD" 1 -:/*>XJy7fc>& (3-tert -7>^ry 
AW-J^ty7x-M tfX (4-^^75 7 

[0 0 3 3] WPf^&mifi t e r t -7> + y^M- 
;MfW*yIt»5XW-'?A« < i:l/m 2, 
2, 2-hU7MDl^>XM>^ (3-tert 
-^h^y*Wz;MfM+y7x-JI/) y7i" 

jux^zfr-^A* ^>#7;u;tn^>if >x;^7j>>g?tf 

X (3-tert - 7> + y^fciMf M^y7 
xnjl/) ;7x-Jl/X;i/*~^A, 1H, lH-^7 
;i/*u- 1 -7^>x;^>8hux (3-tert- 
7>^ ^>#;i/tf - jv * 7 x -)],) 7s - r> 

A, 2, 2, 2- h'J7MPX^>XM>S (3- 
t e r t - y>^y^Mz;Mf iWy7x^JW 
t:X (4-y^^7$77i^) X^x^A, ^ 
>^X;l^D^>-fef>x;P*>^ (3-ter t-7'h 
+ ^MxJMfM^y7x^iH t:X (4->?y< 
^)17^J7^-)V) XJW-^A&aW^tlS. 
[0 0 3 4] «^KffiSAtT-fe^-j|/X«^r^-Jl/»-C 

fe^^CD^LT, 2, 2, 2-f'J7MDX^>X 
)^>m (3- (2-fh7tFDl^7-W 
71-iW y7i-Jl/XMx^A > ^\>^7)U^-a^ 
>if>X;i/*>$*ex (3- (2"rh7tFDt' 7 x 
;W «t*y7iZJW 7iX^Wr^A, 2, 
2, 2-MJ7MDX^>x;^>ihUX (3- 
(2-^h^t KOfc^-Jl,) -t+y7xXW XJP 

(3- (2-fh7bHDf7^) -^y7iX 
;U).X;i/3}K-r>A, 2, 2, 2-b'J7MDX^>^ 
;^>K (3- (2-fh7t^Dh°7^) 
7xzz;i/) ex (4-^fjl/7>;7xr;w x;i/* 

-^ASt^Wen, fh7tHP77Xj«^ 

t)(7)(hLT^>^x;i/^n^>if >x;i/*>g£ (3- 

(2-fh7tFP77-JI/) -**y7iXjW y7 
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x-j^JPfc^A, 2, 2, 2-hU7MDX^> 
XM>Be7> (3- (2-fh7tFD77^W ~ 
t+y7i-W Xx-Jl/X^l/^^^A, 2, 2, 2- 
hU7MDX^>7M>BMJ7 (3- h 
7tK077-jH -^'>7xXjH X^tJn-^A, 
4-7Jl/^n^>if>x;y*>^hUX (3- (2-x 
h7hFD77^) -t^y7xxjl/) x;l^~^ 
A, 2, 2, 2-bU7MPX^>XM>K (3- 
(2-rh7kHD77^) -^y7xx;P) fcfX 
70 (4-y^W7>/7xrjW X;i/*~£A&£^ 

;i/^D^>-tf>x;U4>>^ (3-xh^yXfM+y 
7xxW >?7x-;ux;u^xi^a, 2, 2, 2-hU 
y;i,^-DX^>x;U4s>^t:X (3-Xh+yX^JW 
=ry7i-M 7x^)UW^iA, 2, 2, 2 - h 
U7Wnx^>XW>8b'JX (3-xh^yXr 
Jl/^y7iXJl/) x;b*x:^A> 4-x;i^n^>if 
>X;U*>^MJX (3-Xh ; ryXfM*y7xx 
XJUzhrxi^A, 2, 2, 2-hU7WPX^>X 
20 ;i/#>& (3-lh + yXfM=fy7i-;W tfX 

(4-y^^7^7iXJl/) X^-^A&^tf^ 

[0 0 3 5] ffi^FS^S^hUTJl/^l/vU^ + vS 
T&£XJy*-^A^<h LTH 2, 2, 2 - MJ 
tDX^>XW>i (3-h'J^^y 1 JM^y7 

jl-jv) y7xxji/^;i/fc i 7A, 4-x;i/^-n^>if 
>X7l/*>$fcfX (3-hUXrJk>'JM+y7xx 
7iXjUMx7A, 2, 2, 2-h'J7WP 
X^>XW>ihUX (3- bV *^)lzsV)\s*Jris 
30 7i-JH XJl^XL^A, ^>^7)V^O^<>^£ >7)V 
*>^h'JX (3- h'JXfjkyiJJl/^y7x^Jl/) 

x;^-^A^if^we>n^> 0 

[0 0 3 6] ifE^X^-^AiS^T^TFS^S 
67iXJl/SO4til:^t,<0, *fc«3ffi^J#^t>cr) 
SMSLifcd*, &&T5fcTX (3-ter t-7> + y 
7xxW X^+v-K (2d) i4-ter t-7l 

+ ->7xx;i/y'UXt (4) &ttmizm\,**z.ttz& 

^A»a*-&figT€r, tfX (4-ter t-^h^ 
40 /7xXW X^tf^vF (2b) £3- t e r t ~7" 
h + v-^x-JU^U-ir (4) £gC^£^£££k:<fc 
0> 3{iS&&£4fefi&#:£ l*f 2Cr)fiJ^T*"r^)X 

[0 0 3 7] *^B^co±fHxt ( 1 ) cdx;P^~ ^Affi 

MWS (J.Holcombe and T. 
Livinghouse J. Org, Chem. , 1 
11- 1 1 5. 5 1. (1 9 8 6) ) TIM^T^^>3X 
tt4-;\atf>it- t e r t -^h^v^>if>^^ft 
50 t i D TH F t«7jf*y!> A iS«Jf TIB— fix 
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(8) 
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(4) T^$n& t e r t h*y7 x - jU^iJ - 
+ W«W«t+TTia-*5t (2) TSRS 

n^xTU-Jl/X^^^v-FtclTSB-^it: (3) 

Jfc*ii\ JJfc±«U& (4) oodfUn-VKHftE*** 
^^.^icJ;»9, Tffi-«5t (5) TSShSH^Sgl 
tUTtert-^h + S/7x-;«S»S, ifrfbtfX 

(5) ©*ft»ixtt*ft«-f*>*^^y-;i'»t», 

HRiS (6) T^^n§7MMfi7U-MJM 



74 



70 



o 

II 

s 



jfXC^U ter t-yh+y7i-JH£tT5X 
il'^^OAi (la) S#5:i*<T-tl>. &43, iffl 
7n^->32^«ffi^« (F.Marshall J. A 
m. Chem. Soc. , 3 4 2-3 5 1. 8 1. (1 
9 5 9) ) \zmUTffvZttf-?2Z>, 

[0 0 3 8] 

Ut 5] 



-(R') q 



(CH 3 ) 2 R 3 SiX(3) 



XMg-Q^ ( 4 ) 



(2) 



(5) 



(R l ) q YH(6) 
(OC(CH 3 )3)r MeOH 



(R')<J 

(oc(ea) a ) r 



(la) 



(mb, st^R 1 , y, p, q, r\t^n^n±.mtm 

So ) 

[0 0 3 9] Z.Z\X\ ±tB3t (2) ©XM+yHtt 
Ttt, y7irj^W*yH, TfBi£ (2 a) 
ttSfcfX (3, 4-y-tert-y f h^>7irW 
X)l^*->b\ TI55C (2 b) T?^^tl-5tfX (4-t 50 
ert-7h + y7i^) XJl^*-> H, TIES (2* 
(CHa)aCO Q OC(CH 3 > 3 

(CHaiaCO -^3" ® 0C < CH ^ 

(2a) 



*c) T*^$n^>t*X (4-^fA75/7i^;H X 
Jl/jJ^v- TfSsC (2d) -r^sn-stfx (3-te 
r t-7h+y7i-)H X^+yh'S^ffll^^t 
AilSLK cn^XM+i/Hil, #BB¥7-2 15 
9 3 0%^i;^nw?>i5l:, MlS-rsi/U-ir 
Klltttto^^UtWRJlitt: J: QMS.** - <fc)&*TS 

So 

[0 0 4 0] 
[ft 6 3 

O 

(CHa) 3 CO -^3~ ® OC(CH s ) 3 
(2b) 



O 



(CH 3 > 2 N ~^3~ S "^3~ N(CH3>2 
(2c) 



(CHa)aCO 



1 o 



OC(CH 3 ) 3 



(2d) 



[0 0 4 1] ±f25t (3) ^h'J7M;Py'JMnU 

hU^f-Jl/y'J^D^ H, t e r t -^Jl/^/^Jl/ 
->UWDUH, ter t-^il/y^^l/y'J^D 

[0 0 4 2] *56H8Tii, ±fB<Z)x;u**vK£Iimt;: 

*r^d<hT tert h*^? x^S^- fiXteH 



IBS (2 b) X\t (2 d) (Bfcf* (tert -^h + y 

7i-W xji/^vFd:, TIBS; (7) -c^^n^r 

'J-JI/^JztBH, W^Ltf^xxJl/^U-^; 4-v 
* 3-)V7 ^ ; y x u - -V* > £ £ c 
t e r t h*'>7xz;HS-H)?%, ffift 

t e r t-yh*y7x^S4rfflj$o|rS 



-8- 



(9) #BB¥ 1 0- 7 6 5 0 

15 16 
(lb) £Mt5-t^Tf5. * Ut7) 

[0 0 4 3] * 

( jfVls (CHMKBX (3) XMg -Q ; 7) 

(2bXf*2d) tMS^T 

X~ Y" 

(R0 P '^' S+ "1 H ^(OC(CH 3 ) 3 i PbC ° 3 ' (R%^^ S "f^(OC(CHa) 3 ) 2 
(5a) (lb) 



(±iBS*R\ R 3 > y, x, p, Q\t j tti j en±f&t 

[0 0 4 4] ±KRJfcCD&fc:, y7x-J^M+xH 

-)V£<D4mzw*D&<D. ±T3mzm-3h<D, 4mz 

O fe (7) * fcft*frfr-CftjjW * d <h 0«T * £ . 
[0 0 4 5] &43, ±8BiC (2) <DX)lfc*i/F£\sT 
tfX (2, <4-y- t e r t h*->:7 x~Jl/) XJl/ 
**S^HOJ:'5&2ttS^2 'ftfctert -:7>*5/ 

*S. fcfcU (7) CD2fetC t e r t ^h + yi$t 
MP^2MM7x-;u*^-^^^M^ : b^^ 

[0 0 4 6] Sfc, f*»T^I)7x;-JOT7- 

tt, R** + fc*ft***^**»*-rS&«), t e r t 
-^h+y7i-J^J;5W^i$^^!i J $ 

[0 0 4 7 ] JEfc, »SlT^?)hU7MD^^> 



*0>7-*>ai*A$ft5. u^u *«w<o»fax;u 
^7^li;:«MbTt), BtJ^;i^;i/xw; 

SWtc7~^>co^^fT^c:<h^T^-5o 

[0 0 4 8] xEMSCfe^TUt ert~y 

h + y7x - U ~^K3fi * x > K Rtfx 

tt^ottK:J:»)jRMI?Ttta:«fliS. Witfrh7tHP 

±iE5£ (1) ^X^n^Aig^^^-r^d^^-r 

[0 0 4 9] ±iBX^n^A«['&fiKKie<c43tir«, 
±IE* (2) ©yUI/sM^F 1 ^;i/^^bT±IBjC 
(3) OhU7MJI/y'j;^PU KX^P5 Kft 1 

T&*9, £*t, ±E5t (2) (7)X;^^->HiC*fLT± 

(4) xtt±iaa (8) ©yu-^K**i'-5 ; E 

zn*><DR&\t, ±IBjC (3) (DhUTiWy'J 
)V;\y^ K + lC»ftr*««©»tt^lfiftK:«fc« t e r 

t°ux>^cr)wa^s^^ftT, th f > mit^^u> 
jfeiosiKftfrttWfcttiasnftt^^ o-i o*c©sib 

[0 0 5 0] ±8B<Dcfc5^RJS*{*Tt#6nfcJt[ft«|ft 
^VittJlft^*>.S:J$^x;^-9Ate©7~^>5S? 

fc^Afi (5) l^MCWUTBHT^+^XttTU 

-;ux;uxh>K (6) £i. o-i. s^jk 
50 o. 5-i. 5*;vo«^t1da, **y-;MS<DW« 



(10) 



0-7 6 5 0 
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-r)v*)v*>n (6) ©«^Rt;siB»a*^wf 

[0 0 5 1] Hfc*»WTtt, ±ESC (1 a, lb)© 
x;i/^-^7A4S© t e r t -7>^yl^-K^ (6) 



18 



XJ47U-;^;U**--h*7-*>fc*"r*TE--« 

a (i) rss tisMft^ : t*t 

[0 0 5 2] 
Mb 8] 



t e r t - yb*i/*Jl/*-Jl/S, t e r t -7>^y * 10 



,jCHHC5 (R,)q 



PC(CH 3 )a) r 



YH(6) 
* 



(la,lb) 



(R 1 ) 



(R% 
(OR 2 ) r 



(1) 



(fib, ±tB5t+R\ R 2 . Y, n, rru p. q, r \t 20 

[0 0 5 3] duT, W.WkT )V*)l7,}lT£>m<D&1& 
tt, [R. K. Cross land, et. a 1 . , 
J. Ame. Chem. Soc. , 9 3, 4 2 1 7 (1 
9 7 1).] fcffi;Tfr3 £i*n?*«. 

[0 0 5 4] #»«ttJEfc±|B-jR5* (1) 

WIIM, 7;u*u^I»tt»ng, 30 

(R 4 ) a M Y ' 

(fib, ^*R 4 fflfI®X^SogMX^#g*^S 

mm#*JMi>*jx htm, 

din (a) wfltsffi, (b) Tiitiv^m^m 
b, (o K^3£»*wrs»«PEihag, cd) -« 

St (1) T^$n^X;U/^-^A^^^f «ft*«MB 40 

civ] (A) «r«R»3H, (b) Tivtivwmmm. 

(D) -«5j (1) Tg$n§XJI/fc^7Al^tt 

cv) (a) mmm. <b) 7;u*y^»tt»», 
(D) -ust (i) T^$n&x;i^-^AJi, (e) 
■»*at#*r*ft^Ji**s;fflu^ htm 

[0 0 5 5] (A) rt»©*«*ai:LTtt, 



h £ L- Tffl V i £ d £ jg V & Z> o CO ftft: 

tn (a) mmmm, (b) 7;i/*»jpi*tt»j&, 

(C) K^3cSSSrWrsS*8ajhSiJ, (D) -jRst 
(i) TS$ft£x;P7fc-£AtB, (E) H^^SJ^^ 

(in (a) mmmm. (b> nj®ttwjaB, 

(C) »*ftft«*#T***Hjtffl v (D) -jRsC 
(1) T^£ft£X;i/*xty*AJ^ (F) TIB— jRS: 
(8) TS2*i£;tx^Alfi 

- (8) 

)V, 1 - X h^y - 2 - 7°P/V-J^(Z)7i^"Jl/ 

>^ U n-ju^e y ^ ^-ji,x— 5^k tr u >^ u n - 
jRyx^x-fJK x?i/>^uj"j^yx^i/ 
x—r;k 7'utfl/>^Un-;py^^x- ^;k v 
x^i^>/f u ^-^^^^ux-T-ji/^^x-^;^ 

tf 1/ >^ U n -;he y x^x-^;i/7-fe:^- h , 
&Kx^;k t;nf>8x^k SK^k 
3-/h + y7 4 Dt°«-h, lM-3-Xh^y^ 

m&x\z 2 mmu±zm& vxmr z> z. t *«t * a. 

[0 0 5 6] ^-XgJflgT£>£ (B) J*»©7;i/ 
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(11) 
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T^£<> KfC^^a««S<hLTtt, t e r t -;7> 

tert-^h + y*W-JH, t e r t 
h + ^A^^-jU^^S^CD t e r t -~/^M%mW 

^Ug, 1 -n-^h^rvX^Jl/S, l-iso-^> 
^vlfJH, l-ter + 1- 

ter t--7 ; 5n+S/x^a*©B««»L<j4»tt 

IWifitt3 f 0 0 0- 1 0 0, 0 0 0 ^-T^^lch 
loo, ooo^s^fttti:^ 

□ *vX^U>£7^U;l^- t e r t -y*?-)l£(D& 



20 



(R 4 ) aM Y ' 

[0 0 5 8] :^T, ±fBxC (8) +(DR 4 <i;LTH 



,-v-tert -7'^^<DM'&WW6tl§o 
[0 0 5 7] *»^Tf4, (D) «t#tLT±|B5t 
(1) (7)X^^- r >A^:^^^iIi:bTSa'&t-^ : b<7) 
&Kfc«kOJbE5S (1) ©XJW^SABn? 

SSKi^SKctO, ±fB5£ (1) <£X;i/*x#AffiJ^ft 
iz (E) *»tUT«cp»«*»feE-&T*Ci*«T* 
70 5, (E) f&ft<D&3&£.Mtl,T\Z, WfL\**—yj* 

y;i/XJ^>^M*{*. y77t7h^y>XM>S 
X7fJ!/M*, 2, 4-fcfT; MJ i7UD^^-6 - 
3, 5-HJ7y>IW», 7U-j^ 
^*>|x^rJHIi#, ^n#n-;^;^>gxx 

- (8) 

»J^7ixjH, ±fHS (l) cDR^Ifj^oy;^ 

M^7JP3^ylTift$nfc7xXM^i^M 
i£K#W£L<Mffl3*l£o ±fE5£ (8) G>:t— tfA*6 

[0 0 5 9] 
[ft 9] 



CF 3 S0 3 " 



o 




ch 3 hQ- 



so 3 - 



(CH 3 ) 3 C 




I + CFaSOa 



(CH,) 3 C 



(CH a ) 3 C 




r ch 3 -^^>-so 3 - 



[0 0 6 0] jgiC, (C) fSL#<D»mm±*i£b-C\t. 
xy-JUA(07K^*©*^M^$ t e r t~y^J/ 50 



tert -y^n-gf^&co 

X^g, l-tert -:/b=^->X5MUS, 1 - t e 
r t -7 3D^->x^Jl/S^©lS^tt^L<fi^«IItt 



-11- 
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fc 0 ?x;yS, 2-^h^>-rh7t HDt a 7-;Hf 

(4-tHD+y7irW ism-m- t e r t 
(^kSSS^teRBl-?* t e r t - yh + yi, t e r t 
-^b + ^M-JH, t e r t - /h^yMfc 
t e r t -^;UK«#^«|ft«, 1 - 
ih + yi^M, 1 - 7 4 D^^yX^jH, 1-n- 

-ter t-7'h + yi^I, 1-ter t -75 □ 

fh7tHD77^S, ^l-^fc: FPtf7~;i/g 

[0 0 6 1] #Vv-<DmB!BJtifl<Dm£L>T\*s p- 

0 0-10, 0 0 O^jffJL/^.' 

(a) fcftomnmm* 1 5 0 - 7 0 0 §1$ <aa 
sb, etfeh*) , mzz 5 0-5 0 osb, (b) j«^cd 

7JP# D pJ»tt»Bg€ 7 0 — 9 0 ^15. «NC 75-85S5 

[0 0 6 3] Xfc, (D) «»t LT©±ESC ( 1 ) CO 
XJl^X'y'Atg^gB^SkL 0. 5 - 1 5 g|L *f(C 2 - 

8gi$<hf #r ^wik, o. smzmrdte^tmyt 

[0 0 6 4] >&m\Z&r)±mft (1) <DX)Vft~ 

^AWC (E) ft»^LT«©«84asS^t* 
(E) «»«>»»4»©E^ft0. 5-15 

[0 0 6 5] ±El^* h*T»fcMU PEDS^fe 

[0 0 6 6 ] *;i/7R>BR»#i:LTtt, 

R> 2-tHD^y7xXJHfi, 3- (4-tFD* 
l/y^-)V) y"U\fit>m, 3- (2-tFD + y7i 
-)V) 7 8 Ph°^>^, 2, 5-yt ^D + v7i-JHp 
3, 4->?tHDty7i-JHB|, 1, 2-7i 
~\s>~mM, 1, 3-7i-U>~M, 1, 4-7 



(12) #3H¥l 0 - 7 6 5 0 

22 

x~ U>~gtg^ 1, 2-7i-l/>y^yr9S, 
1, 4-7xXl/>y7''P/Oi, 4, 4- 

tfX (4-fc HD + y7iZ^) 4 - t e r t 

-7> + y7iZ« 4- (4-tFD + y7xX 
)V) B8$, 3, 4-yfch*P + y7>fji/8, 4 - h H 

n\z&rt&x)\,tsyMMmfcv>ffi<&m*o. 1-15 

[0 0 6 7] S*Mft6»tUm 

-h;Kv>, 2, 4-;i/^> ? >> +yu>, -fv+y 
U>, ^;PA75H> n-*^;u*;i,a7$ h% N, N 
-y^^;i/A7^H, 71zh75h\ N-y^;i/7 
±b7^ h\ N, N-y*^7ir h75 h\ 2-h'D 

/3-tT3U>, r-h°nu>> o-7^/$S 
m~75 7feim P~75;feim 1, 
20 2-7irl/>y7^X 1, 3-7xXl/>y75 
>, 1. 4-7xZl/yy75X 2 U >t})l# 
2-7>;-4-zhD7x;-Jk 2- (p- 
^□D7i-;i/) -4, 6-h'J^DP^f;P-s-h 

>j 7 y >fcohU7 v ><t£«i*i*tf e> o e © 

t°DUH>, N-^fJl.t'DUHy, o-75 
/SfcJMMt m-7^y$im p-75/5fc*# 

1, 2-7xZl/>y75X 1, 3-7x^l/> 
y7?X 1, 4-7xXk>y7^>^»tl<ffl^ 

30 ©S^ili, 0. 0 5-4g|5, ^C0. l~l6B£f5 

[0 0 6 8] #IiSftii:bT^, /^-7Jl/^-n 

=^x*-rJk /^7WD7Wil/75 >^+K 

[0 0 6 9] JEfc, ^7ttt»»i:LT«, y7U^ 
W4yH, S>7U— JlOUI/*>, 9, 10-y7W 
7>h5-fc>, 9-7M^;>SWefe 
40 [0 0 7 0] ±EU5>X h*f»<0«ffl*ife, 3fc«JB:&fc 
ft if te/^JO CO U y ^ 7 7 -f - tSffi £ mm L Tfr 5 d <fc # 
T€T£#, »fc±EU>?Xh»Wi2 5 4-1 9 3nm 

[0 0 7 1 ] 

[5B9§©j»*] *«»fc*;b*±B5t (1) ©*r»ft* 

3>h7Xh^t<nu^ttf, mzmtmz 
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* >m&f&£? z> tc tbmym v> p e b as e & v > t»j s 

2 5 0 nmf*3B©3tlRC*iiBtft»d:ra**C»A-5C4: 

ztan?**. se^r, #3B9§0±K5£ (i) <z>*;u* 

[0 0 7 2] 
[0 0 7 3] 

2, 2, 2-b'j7MDX^>XM>lh'JX (4 
- t e r t -7> + y7iXJW XWx!)AO^ 
tfX (4 - t e r t -yh^y7xXJ|/) X;i^*>- K 
17. 8g (0. 0 5 2mol. ) $THF5 2gC^ 

5. 3 g (0. 0 5 2mo 1 . ) £fln*, MJ^^S/ 
•JJ^P'JHH. lg (0. 13mol) £10°C£ 

-ter t-7>^>^DP^>t*>2 4. Og (0. 
13mol) i:^l7ny^7A3. 2g (0. 13m 
ol) , THF4 0 g^ffl^TtffilCTBRLfc^U " 

(a) 1. 42 

(b) 7 . 15-7. 19 

(c) 7. 58 — 7. 62 

(d) 3. 5 3-3. 6 4 

I R : (cm- 1 ) 

297 5, 158 5, 1481, 1371, 131 5, 
1 2 6 5, 1 2 5 1, 1 2 3 6, 1 2 3 4, 1 1 5 7, 
1 1 1 0, 1 0 3 9, 8 9 6, 6 1 1. 

7C*#Wffi : {%) C32H41O6S2F3 

Slftffl C : 5 9. 8 H : 6. 4 

#tfrffi C : 5 9 . 4 H : 6 . 3 



#0B¥ 10- 7 6 5 0 
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«3 0Mfirofc. 0%mit7 
7K*«3 0 0 g^JP^.TRji£;<^ff±i»«^ff o/tlf, 
*«il:*DD*JPA 5 0 0 g^iPAfco Wf$Jf£7j<2 
0 0g*/BV>T2E*ftUfc«, »ttE*«flE«5£LT«| 

-WJ-fcidS, 4X*9. 3g (1R^3 5%) , MS9 9 
%V>&UkhVX (4 - t e r t -7 , h + y7ix;W X 

[0 0 7 4] dcojfift; h>JX (4-tert-T'h + y 
7iXJl/) XMX^7A9. 3g (0. 0 18^) ^ 
*?S-)1,9 3 gfc»tfU ^Btfi3. 5g (0. 0 1 
3mol) , 2, 2, 2 - h U 7Jl/tDX^>XM> 
»3. 6g (0. 0 2 2mol) OICirM 

f.n^f:>7DD*M 1 0 0 g^JPAT7j< 1 0 0 g 

2, 2, 2-hiJ7MPX^>XM>8h'J7; (4 
20 -ter t-7>^/7i^) 

8. 2g, i|X^2 5% (rat) Tf#7c 0 
[0 0 7 5] tl^n^2, 2, 2—b*)7)VHrU3L#> 
X;U*>»HJX (4 - t e r t-^h + ^xrW 
^;U3^n«?AOa«Bi^qBx^i7 HJi/ (NMR) , ^ 

Ts^Z b)V (I R) Rtf5£*»«f«©IS**TIEK:« 
t. 

[0 0 7 6] 
[ft 1 0 ] 

J H — NMR : (CDCI3, S, p p m) 

JO 

d 

CF3-CH2-SCV 
a be 
(CH3)aCO s OC(CH 3 ) 3 



OC(CH 3 ) 3 

-fiJS 2 7 H 

6 h 

n mm 6H 
km 2 h 

[0 0 7 7] feSM 2 ] 

2, 2, 2-hU7WPX?>XW>i (4-te 
rt-yh + ^iXJW y7irj[/XMz^7A^ 

> ? 7irMW+>'H2 0. 2g (0. lOmo 

50 «huo& 0 rnt- hux5 1 ;U7^>5. 3 g to. 05 
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2mol) SftiA, h'J^fJk>UMDiJF3 2. 6 
g (0. 30mol) %2 0 o C$:M%.'&^£5\za>b 

1 5»Mffo&. C(0j§iC4-ter t~ 
y f>*vi7PD^>if>5 5. 4g (0. 30mol) 
i:^iV^y^7. 3g (0. 30mol) , TH 
F 9 0 g ftffl^T*ttfcT»l«Ufc4f U=^ttK* 1 0 

KJfcfi*£0-l 0 o CiLT^CD?M^3 0#M 
ffofeo KJfc«K2 0%tS^T>^-^A7i<^5 0 0 

Ui^)VK 1 0 0 0 g£iJD*.fc* W1il^7K2 0 0 g^| 

fc. e:cDJft««j«:lllsabfctc:5, KJ12 6. 6g 

OK* 7 2 %) . MS 9 8 %<D«Sft (4-tert-^ 

[0 0 7 8] £0>Jfift; (4- t e r t -7> + y7ir 
;W y7x-Jl/XJl/fc^A3. 3g (0. 0 0 9^: 
M $^^y^3 6gl:S)!lU BkMffil. 7g 

(0. 0 0 6 3mol), 2, 2, 2-h'J7MDX 
^>XM>Sl. 6g (0. OlOmol) £Sn*.T 
4 0 < C{ciPMUfco itK«llilL:«IKJ|«MEE> 

(a) 1 . 3 8 

(b) 7. 13-7. 17 

(c + c' ) 7. 6 0-7, 6 6 
(d) 3. 4 3-3. 5 4 

1 R : (cm' 1 ) 

2 9 7 7, 1 5 8 5, 1 4 9 0, 1 4 8 6, 1 4 4 6, 
133 2, 1 3 1 1, 125 3, 1251, 122 8, 
1160, 1143, 1072, 1056, 7 52, 6 
2 2. 

TX^^tfffS : (%) C24H25O4S2F3 
HHfil C : 5 7 . 8 H: 5. 0 5 

»«f ffl C: 57. 5 H: 5. 00 

[0 0 8 1 ] [^ftW 3 ) fttfLM 1(02, 2, 2-bV 
7JU^DX^>X;l/^>^C0ftt)D^4-7;i/^D^> 

UX (4- t e r t -7> + y7irjM 

[0 0 8 2] #e»Wc4-7WD^>^>XJl/*>S 
h'JX (4- t e r t -^h + y7ir;W ?;;U*-r> 
ACD«»at*q»^^^ h;U (NMR) , gp^^^7 

[0 0 8 3] 
UK 1 2 ] 



2<5 



*®£Lfe 0 f#^nfc?l^fc^DD^;i/A 1 0 0 g£#nx. 
T/Kl 0 0 g-C*ftUfca, StJf»l«Jift»)BE«56L/, 
J$Jg98%C7)2, 2, 2-hU7Wox?>XW> 
K (4~ t e r t -yh*v7irjM y7x-^^ 
*~*A**l«3. lg, IR$5 0% (-«») Tt# 

[0 0 7 9] ftW:2, 2, 2-hU7MDX^> 
*;i<tf;>» (4 - t e r t -7>^y7iXJl/) y7i 
-;i,x^^~^A^«m^tiix^^ (NMR) , 
10 fiWzii? bJl ( 1 R) Ktf7c*#W*©16**TEfc: 

[0 0 8 0] 
[ft 1 1 ] 

J H-NMR : (CDC l a , (5, ppm) 



20 



30 




6 



— gig 2 7 H 

-mm 2H 
1 2 h 

l H — NMR ; (CDC 1 „ 5, ppm) 

e d 
F-^TV-SOa 



b c 



(cbsco -^3" shQ^- oc(ch 3 > 



OC(CH3) 3 

(a) 1. 3 9 -SIM 2 7H 

40 ( b ) 7. 11-7. 14 ~ MM 6 H 

(c) 7. 59-7. 62 — fiJg 6 H 

(d) 6. 85-6. 91 Hfilff 2H 

(e) 7. 86-7. 91 EM 2H 

1 R : (cm" 1 ) 

2 9 8 0, 1 5 8 3, 1 4 9 0, 1 3 6 9, 1 3 0 7, 
1 2 6 5, 1 2 6 3, 1 2 2 0, 1 2 0 3, 1 1 5 9, 
1118, 1029, 89 4, 838, 682, 56 
8. 

7C*#Wffi : (%) C36H43O6S2F1 
50 Wm& C: 66. 0 H : 6 . 6 
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27 

C : 6 5 . 7 H : 6 . 3 
[0 0 8 4] 4) &J««2©2, 2, 2-hU 

8 (4-ter t -/h + y7x-;P) y7i-J^Jl/ 

[0 0 8 5] f#^ti^^>^7;^D^>if>x;u*> 

• (4 - t e r t -^h + y7x-W y7i-Hi^ 
*n»5ACD^SB^*«X^^ h;U (NMR) , mftX^ 

(IR) StX7C*»*fHOlS*»TB»C3R"r. 
[0 0 8 6] 
Hfc 1 3 ] 

l H — NMR : (CDC 1 3l 5, p p m) 




(a) 1. 3 5 9H 

(b) 7 . 11-7. 14 rll 2H 
( c + c * ) 7. 57-7. 63 ^MM 1 2 H 

I R : (cm' 1 ) 

298 0, 164 8, 158 5, 1531, 152 7, 
1 4 8 8, 1 4 4 4, 1 3 9 5, 1 2 4 5, 1 2 2 6, 
1160, 1097, 1058, 981, 7*5 2, 68 

4, 6 5 9, 6 3 2. 

TtMfttirM : (%) C28H23O4S2F5 
9tt4g C : 5 7. 7 H : 4. 0 
fit C : 5 7 . 5 H : 3 . 9 
[0 0 8 7] C^fS^J 5 ) £$09 104-ter t-^ 

5, 2, 2, 2-h'J7MDX^>XM>8t:X 
(4-tert-^h^>7iZJH 7iZHJ^ 

[0 0 8 8] C£jG£0iJ6] £j««l cDX^^KtfMt 

ftOfctfx (4-^^7$/7i-;h x;u*M^> 

2, 2, 2~h'j7WPX^>^M>i (4 
"tert-yh + y7xrJH tfX (4-^^^T 

[0 0 8 9] (£$W7] £dc«110i/»J-^K|B0« 



05) WBB^Fl 0 - 7 6 5 0 

28 

tH*KUTS*fttfo/tiJl^, 2, 
2, 2-MJ7Wnx^>^>itX (4-te 
r t -7 P h^y7xZjl/) JI/J^/ 7iX 

)V) XJU^~r>A^Mffi9 8%, R$3 2%-C»f ) tl 

[0 0 9 0] 8-11] Gf£M 1 , 5 — 7 T/B 

^c2, 2, 2-h'j7MPX^>XW>|©to 

-&^J8 : ^>^^;i/^-u^>ii >x;u*>^ex (4 

- t e r t -7>^>7i3) 7xXjl/^;|/^x^A 
Mffi9 8 1R^3 5 % 

£i£#iJ9 : ^>9y)liru^>My^)i^>m (4-t 
ert-^hty7xxjw ex (4- v^^l/T^/ 

7xXM X^Tfc-^i* MJS9 8%, iR*3 2% 

£j*«i o : ^>^7;j/;tD^>if>x;i/*>&ex 

(4 - t e r t - ^h + ->7xx;W (4-*J*?-)V7 
20 a;7xXjK XWX^A Wft9 9 iR^3 1 % 
£j£#U 1 : ^>^XJU:tD^>1f>x;i^>^hUX 

(4 - t e r t -7>^y7xXJl/) x;ix*-^A Jffi 
S99%, iK^2 3 % 

[0 0 9 1 ] 1 2 ] &$Lm l©4-ter t- 

7>*->7x-;^»J— -\*<0ffcb9t;i3- t e r t 
h^y7xxj^ijxt^l\ t?X (4-ter t- 
7>^/7i-JW XJl/^yF©to0l:t:7 (3- 
ter t-7> + y7xx^) KSffll^H 

Wi£j*«i ^H«IJc:LTKj!SftfTo&c:t^, 2, 

30 2, 2-hU7MDX^>XM>Sh'JX (3-t 
e r t-7> + y7xx;V) ^Mx<)A^»SJ9 8 

iR^2 8 %-Cf#6tl^o 
[0 0 9 2] C£J«^J 1 3 ] Gf&m l(04-tert- 
y h + y7 xxM U " -V coftb 0 4 - v ;* ~P JUT ^ 
;7xXi^Uxt^l^, b^X (4-ter t-x'b 
=rv7xx;W X)Vft*r*s\L<DfVhX)\Z\ZX (3-te 
r t -7> + y7xXJW.Xi^y P&m^Z&JM* 

&titmitmmzLTRj&&ft<oizz£*>* 2, 2, 2 

- MJ 7JU^QX#>x;^>^ex (3-tert- 
40 7> + y7xXjW 4-y^^75 7 7xXj^M 

[0 0 9 3] IStfLm 1 4 ) 304-tert- 
^h + y7xXM U ~^<D\Xt> 0 7 x - 
^^'h^ (4 - t e r t -7 s h^>7xx;i.) X)l> 
^yK^DCtfX (3 - t e r t -^h + y7x 

KfcfX (3 - t e r t -7l + y7xx;W 7x^1/7 
50 [0 0 9 4] tedSKl 5-1 9) £^J1-1 4T# 
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29 

fcter t - ^h^yS$^iffI^;i/*-')A«$ 
1dV>$-7-3t> m^2, 2, 2-hU7MD 

ctos^- t e r t -y^;i/-^#;L^*-K 

^onBK-tert-^, yt HDh 4 7 >. vb 

p^J15 : 2, 2, 2-h'j7WPX^>XW> 
BSfcTX (3-te r t-7> + y^Mz;Mfjm 
^>7xx;i/) 7i-JI/XWr^A MK9 9%, IR^ 
1 4% 

^•^J16 : ^>^7;^n^>if>x;u*>K (4- 
t e r t-7> + yMfcjl/^v7i-W y7i 

x;i/x;i^x<^A 8 iK^2 o % 

^«17 : 2, 2, 2-MJ7MDX^>XM> 
KtfX (4- (Xh + ylfjW ^y7iXW 
fil/7^;7xXJUWz^ MS 9 8%, JR^2 
0 % 

-&J5fcMl8 : ^>^7;i^D^>if>x;i^x® h UX 
(4- (fh7tHD77XW t+y7xXJH XJU 
*x^7A «S9 7%, B2 0% 
pW19 : 2, 2, 2- MJ 7 Jl^DX^ >X JU* > 
g£HJX (3- (fh7tHDh°7x;l/) t+y7xx 
X^^X^A 7 iR^l 7 % 

[0095] mmm 1-15, 1 - 5 j ^ 1 \z 

^(CTfBit (Po 1 ym. 1) T^2n&3&##} 
^7K^Sc07K^^^.t e r t -7>s^#;i/^x;i/g 
TftHlbfc^U b HP^yXf l/>, TIB^; (Poly 
m. 2) T*^t!ft%mftM\Z7m%<D7mm^%Tb7 
b Hn7^x;pST«ilUfc^U b Kd^>X^U>X 
teTf2xt (Po 1 ym. 3) T^^n^gP^W^zK^S 
^KSUiB^ 1 -xh + vx^;ugT«^L7t7tf U b H 



06) ftfflW-l 0- 7 6 5 0 

a^v-X^l/><h, TISjC (PAG. 1) (PA 

g. 5) ^7jk2ti%*-vi>Mfr$mttnz&&tkm 

t, TfBzt (DRI. 1) T^£*l£2, 2' -fcfX 
(4 - t e r t -7 , h*^MxWty7xXJW 

[0 0 9 6] IHnfcl/^hlM^O. 2ym(Z)T 

wsufeSfc, :^i/y7ha$y'jn->^x/\-i^ 

[0 0 9 7] ftW :0yiJn->^xA-$lOO 

^'>Vl/- if— Xt-«//V- (X3>tfc, NSR 2 0 0 5 
EXNA=0. 5) ^ffl^Tl^L, 9 0tT9 0#ri 
^^11, 2. 3 8 %<D"r Vy^^^Jy^^U 

[0 0 9 8] fl^tlfcl/yX >&&<z>j;3k:» 

20 bn^-ywm^m : *r, (E t h) 

&fco "&IZ, 0. 3 0fim(Dy^>T>^7,^—X(Db 

(IR:Eop) t IT, C^a^atc^tfSiMKLT 
[0 0 9 9] jgfC l/^h0PED$m H3gg 

3WC*#«, lft«WrlBft*ATPEBftfTV^ l^x 

b. ft*5, *6fiWl4, 1 5t;itePED^3£ft(2fc#>GD 
[0 10 0] 

[ftu] • 



-16- 



(17) 



31 

CFrCH 2 -S0 3 - 
+ 



0-7650 



O~f-O"" 0C(CHs)3 



F F 

F-<i y-sof 



32 



PAG.l 



CF 3 -CH 2 -S0 3 - 

4- 



F F 

f "O^ OCH *C0 2 C(CH 3 ) 3 
OCH 2 C0 2 C(CH 3 ) 3 



PAG.2 



(OW.C0-Q- f -hQ- OC(CH3) 3 

6 



CF 3 S0: 

+ 



PAG.3 



CHaCHaCHgCHjSOa" 

. + 



PAG. 4 



CH, 



0-K> 

(CH 3 ) 3 CQC0 2 -QH— -Q>-OC0 2 C(CH 3 ) : 



PAG.5 



DRI.l 



[0 10 1] 



— CHrCH- 



OC0 2 C(CH 3 ) ; 
-f CHrCH 



tflS 1 5 ] 



o 



-fCHrCH- 



O 



CHrCH- 
OH 

-ch z -ch- 

OH 
CHrCH - 

<> 

OH 



Polym.l 



Jb 



Polym.2 



Polym.3 



[0 10 2] 



a/ (a + b) =0. 1 ~ 0. 4 
S4TO^a 3, 0 0 0-1 0 0, 0 0 0 

50 [SI] 
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(18) 



10-7650 



33 



34 







flftK ■ 

Eop 
(mj/ctf) 


mm. 

(A m) 




PED 

w 










m u 




1 


Polym.1 (80) 


PAG.l (6) 


DRI.1 
(20) 




EtOIPA 
(600) 


14.0 


0.28 




20 


2 


Polym.l (40) 
Polym.2 (40) 


PAG.l (6) 


DRI.1 
(20) 




EtOIPA 
(500) 


11.0 


0.26 


im 


40 


3 


Polym.l (40) 
Polym.3 (40) 


PAG.l (5) 


DRI.1 
(20) 




EtOIPA 
(GOO) 


8.0 


0.24 


tm 


40 


4 


Polym.1 (40) 
Polym.3 (40) 


PAG.l (2) 
PAG.4 (2) 


DRI.1 
(20) 




EtOIPA 
(600) 


8.0 


0.24 


<m 


40 


5 


Polym.2 (75) 


PAG.3 (5) 






EtOIPA 
(460) 


8.0 


0.30 


*m 


100 


a 


Polym.3 (75) 


PAG.2 (6) 






EtOIPA 
(450) 


7.0 


O.30 


mm 


100 




Polym.2 (70) 


PAG.3 (5) 


DRI.1 
(20) 




EtOIPA 
(500) 


8.0 


0.24 


tm 


100 


g 


Polym.3 (70) 


PAG.2 (5) 


DRI.1 
(20) 




EtOIPA 
(500) 


8.0 


0.24 




100 


g 


Polym.2 (70) 


PAG.l (S) 
PAG.6 (2) 


DRI.1 
(10) 




EtOIPA 
(500) 


8.0 


0.24 


*m 


40 


i n 


Polym.l (40) 
Polym.2 (40) 


PAG.2 (2) 
PAG.4 (2) 


DRI.1 
(20) 




(450) 


6.0 


0.24 




40 


1 1 
1 1 


Palym.3 (40) 


PAG.4 (2) 


(20) 




EL/HA 
(500) 


7.0 


0.24 




40 


1 ^ 


Polym.l (40) 
Polym.2 (40) 


PAG.4 (2) 


DRI 1 
(20) 




EtOIPA 
(600) 


6.0 


0.24 


m 


40 


13 


Polym.l (40) 
Polym.3 (40) 


PAG.4 (2) 


DRL1 
(20) 




LVvJlrjx 

(600) 


8.0 


0.24 


vm 


40 


14 


Polym.3 (40) 


PAG.l (5) 


DRI.1 
(20) 


NMP 
(0.1) 


EtOIPA 
(450) 


10.0 


0.28 


<sm 


100 


15 


Polym.2 (40) 


PAC3 1 fR"s 


DRI.1 
(20) 


BHVA 
(10) 


EtOIPA 
(460) 


13.0 


0.26 


im 


60 


1 


1 


Polym.l (76) 


PAG.4 (5) 


DRI.l 
(20) 




EtOIPA 
(600) 


4.0 


0.28 




BfiTF 


2 


Polym.l (76) 


PAG. 5 (6) 


DRI.1 
(20) 




EtOIPA 
(600) 


80.0 


0.35 




30 


3 


Polym.2 (76) 


PAG.6 (5) 


DRI.1 
(20) 




EtOIPA 
(600) 


65.0 


0.32 




60 


4 


Polym.3 (80) 


PAG.4 (6) 






EtOIPA 
(500) 


50.0 


0.32 




60 


5 


Polym.3 (80) 


PAG.4 (6) 






EtOIPA 
(500) 


3.0 


0.30 




5OT 



EtOIPA: l-xh+J/-2-^D;V-;i/ 
PGMEA : ^nei/^ijD-j^y^^x-rJP 

EL/BA : %mx.?-)l (8 511%) tWK^JP 



(1 5fifi%) (DM 
NMP : N-^^UfDU H> 

BHVA: 4, 4' - fcf* (4-t FP^y7i-JW 



7D> h^s— i?<DWi% 



<72)5BiJB# ffl* BJR 

*S:iKfrSKi5ifSHT @ 1 9# 2 *f 0 * 

M^m^mm^r s i 9# 2 ^ b * 
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(54) NEW SULFONIUM SALT AND CHEMICAL 

AMPLIFICATION POSITIVE RESIST MATERIAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound suitable as a component of a chemical 
amplification positive resist material having high 
resolution and suitable for fine processing technology. 

SOLUTION: This new compound is a sulfonium salt 
expressed by the formula (R 1 is an alkyl, an alkoxy or 
a dialkylamino; OR 2 is an acidunstable group; Y is a 
2-20C straight, branched or cyclic alkyl, an 
arylsulfonate, etc.; (n) is an integer of 0-2; (m) 
isaninteqer of 1-3; n+m is 3; (r) is an integer of 1-5; 
(p) is an integer of 0-5; (q) is an integer of 0-4; q+r 
is an integer of 1-5), having at least one acid-unstable 
group on the phenyl group in the molecule and having an 
alkyl or arylsulfonate group substituted with a 
straight, branched or cyclic electron-attracting group, 
e.g. 2,2,2-trifluoroethanesulfonic acid 

(4-tbutoxyphenyl) diphenylsulfonium salt. The compound 
forms a chemical amplification positive resist material 
together with an organic solvent, an alkali-soluble 
resin and an acid generating agent. 
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